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I the undersigned, being an officer duly authorised in accordance with Section 74(1) i and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that the application is now proceeding in the name as identified herein. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General 

In accordance with the Patents (Companies Re-registration) Rules 1 982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re-registration 
save for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their equivalents in Welsh, references to the name of the company m this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.Lc, pic, 
P.L.C. or PLC. 




itration under the Companies Act does not constitute a new legal entity but merely 
the company to certain additional company law rules. 
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Produce Decontamination Device 



Produce decontamination by free radical washing. 

According to the present invention there is a device utilising electronically generated tree 
radicals in the presence of non condensing humidity applied to typically but not restricted to 
fresh produce such as salad products or herbs presented upon a moving belt within a partiaiiy 
enclosed chamber. 

BACKGROUND , . . , , 

Traditionally, fresh produce post harvest is washed with a solution containing a biocide such, 
as chlorine or chlorine dioxide, or ozone or any number of combinations of chemicals, with 
the express aim of reducing or removing potentially damaging or pathogenic microorganisms. 

The use of chemicals within the food chain is now less acceptable than hitherto, and many 
chemical biocides are now proscribed or severely limited by legislation 
Traditional sanitisation or decontamination uses vast quantities of water; the present invention 
is designed to use only minimal quantities of water. 

PRINCIPLE 

The present invention uses only air and potable water to create an environment rich in free 
radicals such as hydroxyl radicals (OH-, OH") andsinglet Oxygen (<>). These ra dicalsare 
very powerful oxidising agents, inmscrintinate in activity but powerfully biocidal; therefore 
require accurate and effective control systems for use in a decontamination device. For 
applications requiring extra decontamination activity the invention incorporates a mechanism 
for introducing ferric ions into the water supplying the humidity, thereby utilising the well- 
known phenomenonofFonton's Reaction. The volumeof water necessary to createfee 
required conditions is restricted by design to two to four litres per hour per sprayhead. This 
means that a chamber containing say twenty sprayheads will use no more than 80 htres.pt 
water per hour. Such a chamber could typically decontaminate several hundred kilog^sof 
produce in that time, -compare with typically a traditional herb washing plant *sing 3000 htres 
of chlorinated water per 500 kg per hour. 

Fenton's Reaction and Ozone „ T ~ ^ u^^a^c 

Ozone in solution breaks down rapidly to form hydrogen peroxide (H2Q2), which then tonus 
the peroxide radical HO-OH, then two hydroxyl radicals OH- and Off. The rate of conversion 
from hydrogen peroxide to hydroxyl radical can be greatly enhanced in the presence of ferric 
ions, acting as a form of catalyst in their conversion to ferrous ions, according*) me formula- 
ic +Fe 2+ = OH. + OBT + Fe^ 
The surface of any produce being treated is exposed to the spray containing feme ions, which 
coats the surface of the produce with a few microns of water, this is then immediately 
exposed to the ozone obtaining spray which ensures the free radical generation is strongest 
on the surface, where the two sprays combine. 

Description ,. 

According to the present invention, and wito. reference to the accompanying diagram, a 
chamber (12) is constructed incorporating two conveyor devices (8a and 8b) set and aligned 
to provide partial superimposition one above the other. Above both conveyors and vertically 
between mem, (at the point of superimposition) is provided a series of sprayheads (5), 
producing a fine mist of water droplets of a-size between 1 and 15 microns, wife an average 
size of 5 microns. The arrangement of these sprayheads is such that the water droplets y sued 
will form a dense layer extending upwards so far as is necessary to ensure that any product on 
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the conveyor is immersed in me layer. Alternate sprayheads provide first ozonised water and 
the second, water wifeferric ions and so on, repeated for the length-ef the conveyors and 
vertical drop sprayheads (6). - 
Superimposed above the sprayheads is a group of waterproof fluorescent tubes (2) producmg 
ultraviolet (UV) Ught at wavelengths of 185 and 253.7 nanometres. The mternal surfaces of 
the chamber (12) arexxmted wilh^x.ompound^oataifiiBg titain^^xMes and-feexides. 
The lower of the two conveyors (8b) incorporates a mechanism (7) to enable the raising or 
lowering of the conveyor in relation to the upper conveyor. The sprayheads and fluorescent 
tubes are fitted to enable a constant relationship with the conveyor whatever conveyor 

FurJhe? fluorescent tubes (3) of similar specification are located within die chamber to ensure 
that all surfaces of product are at some point exposed to the Ught emitted. 

The water supplying the sprayheads (5) is provided from reservoirs (4) containing pumps 
(13 16) to feed the sprayieads~(5) at me appropriate pressure to-ensure proper atomisafton. 
The water supply from the pump (3) passes through a venturi (15) or similar device for 
introducing ozone gas under pressure from an ozone generator (14) to create an ozone 
concentration in the water of l-5parts per million: The water supply from the pump (16) may 
be charged wife a sufficient dose of ferric salts such as Fen^-sulphate towards -a final 
concentration of typically, but not restricted to, 10 to 15 parts per million The sprayheads are 
arranged so that the first sprays a solution of ferric ions, the second a solution of ozone and so 
on for the length of fee-conveyors. 

Operation of the device. 

In operation, produce is introduced into the chamber through an orifice (9) and on to the 
conveyor (8a) ozonised water in droplets averaging 5 microns is produced from the 
sprayheads (5) in a dense layer completely enveloping fee produee on the c^veyer The 
ozone rapidly breaks down in the presence of fee Ught from fee fluorescent tubes (2) at 253.7 
nanometees to produce free radicals and hydrogen peroxide which then breaks down m fee 
presence of . ferric ions firomlhe^ernate sprayheads<5a) to produee hydroxy! radicals. 

The produce moves through fee chamber (12) at a rate feat may be controlled by varying fee 
speed of fee conveyors (8a and 8b). On reaching fee end of conveyor (8a) the Produce then 
drops for a variable distance (7) according to fee preset height of conveyor (8b) As fee 
produce falls fee verticaLspxayheads (6) ensure feat all surfaces ^o-coverod wife spray and 
exposed to the UV Ught. Where fee produce is robust fee distance (7) may be mcreased up to 
maximum, where fee produce is tender fee distance (7) may be reduced by elevating fee 
conveyor (8b) to jninimise fee physical effects of fee -drop. 

The spray and UV exposure process continues for fee length of conveyor (8b). On reaching 
fee end of conveyor (8b) fee produce exits fee chamber via orifice (10) mto a suitable 

Z oxter to control woff-gases feonUhe device air is drawn fromfee chamber at <4} and 
recirculated through fee reservoir (4). This creates a sUght negative f^™^** 
chamber (12) to ensure that no off gas can escape as air is drawn m to fee chamber at (1 1). 

The intemalsurfaces of fee chamber (12) are coated wife catalytic materials basedon 
titanium oxides ^nd dioxides, which catalyse fee breakdown of ozone to free radicals m ^fee 
presence of UV light at 185 and 253.7nanometres from fee fluorescent tubes (3). This ensures- 
feat no contamination can build up within fee confines of fee chamber.. 
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Claims 

1] A device for decontamination of produce utilising free radicals 

2] A device as in claim one for decontamination of Hie surface of products 

3] A device as in claims 1 and 2 where free radicals are generated by the catalytic 
decomposition of ozone and hydrogen peroxide 

41 A device as in claims 1 to 3 where the free radical generation is from the catalytic effect of 
2etk %£Z£So oxides and dioxides in the presence of ultra-violet hght and oxygen 

5] A device as in claims 1 to 4 where free radical generation is by the catalysed 
decomposition of ozone and hydrogen peroxide in the presence of ultra-violet hght. 

6] A device as in claims 1 to 5 where ozone is provided from a separate proprietary ozone 
generator 

71 A device as in claims 1 to 6 where ozone is electrically generated within the water supply 
by means of pulsed capacitive discharge directly in the water. 

81 A device as in claims 1 to 7 where hydrogen peroxide is electrically generated wimin the 
water supply by means of pulsed capacitive discharge directly in the water 

91 A device as in claims 1 to 8 where nebulised sprays of water with a particle size not greater 
than 30 microns are generated within a partially enclosed chamber 

10] A device as in claims 1 to 9 where nebulised water sprays are dosed with ozone and 
hydrogen peroxide in solution 

1 1] A device as in claims 1 to 10 where nebulised sprays are dosed with a solution of ferric 
ions from typically but not restricted to ferric sulphate solution 

12] A device as in claims 1 to 1 1 where excess ozone is removed by the application of ultra- 
violet light at the apertures 

131 A device as in claims 1 to 12 incorporating a moving belt or series of moving belts for 
conveying products to be decontaminated through a partially enclosed chamber 

14] A device as in claims 1 to 13 where moving belts may be partially superimposed to create 
a dropping distance for products surfaces to be wholly decontaminated 

15] A device as in claims 1 to 14 where the speed of the moving belts may be remotely 
adjusted by electronic means. 

16] A device as in claims 1 to 15 which will destroy surface contenunants such as bacteria, 
viruses, yeasts, moulds, mycoplasmas, protozoa, and pesticides. 
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Abstract 

and pesticides. 
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